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Expression pattern of E-Cad, Ocln and ZO-1 in cleavage-stage
Monodelphis domestica embryos
Vicki N. Wang, Yolanda P. Cruz
Dept. of Biol., Oberlin College, Oberlin, OH, USA
During blastocyst formation in the laboratory opossum, M.
domestica, each blastomere adheres to the zona pellucida, flattens
against the zona, and later forms tight junctions with its neighbors.
This contrasts greatly with mouse blastocyst formation, wherein cells
adhere to each other and later form tight junctions, at no time
adhering to the zona. We hypothesized that the spatio-temporal
expression of the proteins encoded by E-Cad, Ocln and ZO-1 may
explain the difference between eutherian (mouse) and marsupial
(opossum) blastocyst formation. Confocal microscopy revealed that
E-cadherin is found in both cytoplasm and embryonic coats (zona
pellucida, mucoid layer). Its presence in the cytoplasm declined as
blastocyst formation became imminent. The tight-junction proteins
occludin and zona occludens were expressed similarly in the
cytoplasm, although occludin later appeared in the perivitelline
space, eventually becoming contained in the blastocoel. Both occludin
and zona occludens were detected in zygotic nuclei. Occludin
reappeared in larger amounts in cell nuclei during blastocyst
formation. The presence of these cell-membrane proteins in nuclei
warrants further investigation. Although the antibodies used in this
investigation were molecularly similar only E-cadherin, not occludin
or zona occludens, was detected in extracellular coats. It is thus
unlikely that this E-cadherin expression pattern is artifactual. Rather,
its presence in embryonic coats as well as cell surfaces (as occurs in
mouse) suggests that it may facilitate blastomere-zona adhesion well
in advance of blastomere-blastomere adhesion. (Support: NSF Grant
IOS - 0718404)
doi:10.1016/j.ydbio.2010.05.114
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Nodal signal is required for morphogenetic movements of epiblast
cells in pre-streak chick blastoderm
Yanagawa Nariaki, Toshiyuki Yamagishi, Yuji Nakajima
Anat. and Cell Biol., Sch. of Med., Osaka City Univ., Osaka, Japan
During axis formation in amniotes, posterior and lateral epiblast
cells in the area pellucida undergo a counter-rotating movement
along the midline to form primitive streak (PS) (Polonaise move-
ments). Using prestreak chick blastoderms, we investigated the
signaling involved in such morphogenetic movements in epithelial-
epiblast. In whole embryo cultured blastoderm, inhibition of Nodal
signal by Lefty1 suppressed the movement of DiI-marked epiblast
cells at early to late blastula stages. In Lefty1-treated embryos, PS
formation and Brachyury expression were affected. However, in some
Lefty1-treated embryos without PS, Brachyury was expressed in the
posterior epiblast with patchy staining, suggesting that prospective
mesoderm cells failed to move for PS formation but expressed
Brachyury. SU5402 did not affect epiblast cell movements and PS
formation. In cultured posterior blastoderm on chamber slide, either
Lefty1 or Cerberus-S inhibited the migration of explants. Multi-
cellular rosette, which is thought to be involved in morphogenetic
movement of developing epithelium, was found predominantly in the
posterior epiblast, where poly-ingression of epiblast cells and
Polonaise movements occur. In whole embryo cultured blastoderm,
Lefty1, but not SU5402, inhibited the formation of rosettes. Three-
dimensional reconstruction of the rosettes showed that there were at
least two types of rosette, one with a ventral hollow and the other
with a protruding cell. Results suggest that Nodal signal plays a
central role in the morphogenetic cellular movements of epithelial-
epiblast before and at the onset of PS formation.
doi:10.1016/j.ydbio.2010.05.115
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Involvement of Dystroglycan in Epithelial-Mesenchymal
Transition during chicken gastrulation
Yukiko Nakaya, Erike W. Sukowati, Guojun Sheng
Center for Developmental Biology, RIKEN, Kobe, Japan
Regulated disruption of basement membrane (BM) is a critical
step of Epithelial–Mesenchymal Transition (EMT) in development
and disease. Using chick gastrulation as a model, we have demon-
strated that the loss of basally localized small GTPase RhoA activity
and destabilization of basal microtubules in epiblast cells lead to
disruption of epitheliall cell–BM interaction and subsequently break-
down of the BM during EMT. However, precise molecular mechan-
isms controlling the interaction between the BM and the basal
membrane of epithelial cells and its subsequent disruption during
EMT are still poorly understood. In this study, we analyzed the role of
dystroglycan (Dg) in this process. Dg is a basal membrane protein and
reported to play a role in maintaining epithelial architecture. Dg
mRNA is restricted to epiblast and its expression is down-regulated in
cells undergoing gastrulation EMT. Beta-Dg protein is localized to the
basolateral membrane in the epiblast cells and the basal localization
is lost in cells undergoing EMT. Interestingly, the subcellular
localization of Dg is affected by microtubule destabilization. Disrup-
tion of microtubules leads to the loss of basal membrane beta-Dg
localization and of BM protein laminin expression. We also show that
failure of RhoA downregulation during EMT results in the retention of
basal beta Dg expression. Our data support a role of Dg in linking the
BM with microtubules. Furthermore, these data suggest an involve-
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